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Introduction
International technology transfer from advanced to emerging economies is widely perceived as crucial for economic convergence. Imports of capital goods and inflows of foreign direct investment (FDI) are deemed to be major transmission channels through which emerging economies can tap the potential of technology transfer. 1 In contrast to most of the previous literature, our empirical analysis covers both the trade and the FDI channel to assess the impact of technology transfer on total factor productivity (TFP) in the so-called BRIC countries (Brazil, Russia, India and China) relative to the TFP in 18 advanced OECD countries. 2 We also assess whether the import-and FDI-related transmission channels reinforce each other. We account for a composite index of local absorptive capacity and its interaction with both transmission channels, in order to analyze whether import-or FDI-related effects on TFP are conditional on complementary local inputs (e.g., skills, infrastructure and institutions). As another novel aspect, we scrutinize possible complementarities and synergies between domestic investment and imports or FDI inflows.
Finally, in contrast to most of the literature, the dyadic structure of our empirical model allows us to account for differences in the technology gaps between source-recipient country dyads and to assess technological convergence between them.
1 For surveys of the relevant literature, see Saggi (2002) and Keller (2004) . 2 While earlier studies typically focus on either imports or FDI, there are some notable exceptions: For instance, Yasar and Morrison Paul (2007) assess international linkages in several dimensions and their effects on the productivity of Turkish plants in selected industries. Blind and Jungmittag (2004) find positive effects of imports and FDI on innovations by German firms in the service sector. Perkins and Neumayer (2012) analyze the impact of FDI and import-related spillovers on the CO 2 intensity in the recipient countries, finding FDI-induced CO 2 efficiency spillovers. Hübler and Keller's (2010) results, on the contrary, question significant effects of FDI on the energy intensities of developing countries. See Appendix A for list of advanced source countries.
Model and data
Our empirical model reads as follows: it is overestimated if they are complements" (Blind and Jungmittag 2004: 207 We use three-year moving averages of all variables, covering the period 1995-2009. 8 Possible endogeneity concerns are addressed in several ways. Most importantly, we include fixedeffects, η, defined for sr-dyads to account for time invariant characteristics and to mitigate omitted variable bias. We also include time fixed-effects, λ, to account for shocks affecting all dyads at time t in the same way. Furthermore, we define the dependent variable in first differences and in relative terms and let the explanatory variables enter with three-year time lags to mitigate possible reverse causality problems. We obtain weaker results when replacing the two interactions with AC by alternative interaction terms in columns (3) to (5). The results on the four standard explanatory variables are largely as before. Yet, the effect of FI is not always significantly negative, and DI has a weakly significant and positive effect in column (4). We do not find evidence for capital goods imports and FDI inflows reinforcing each other; the insignificant interaction between IM and FI in column (3) may result from the heterogeneity of (horizontal versus vertical) FDI in the BRICs. Complementarities with DI prove to be significantly positive for the import channel in column (4), whereas they are statistically insignificant for the FDI channel in column (5).
Results
In columns (6) and (7) of Table 1 , we simultaneously account for the interactions of IM and FI with AC and DI. Importantly, all interaction terms now point to significant complementarities. The evidence on IM x AC and FI x AC is very similar to that in columns
(1) and (2). In addition to higher AC, the impact of both IM and FI on TFP convergence rates is also significantly reinforced through complementarities with DI.
Our major findings on import-and FDI-related transmission channels and the complementarities with BRICs' absorptive capacity and domestic investment essentially hold in several robustness tests. 9 First, we replicate the estimations in columns (6) and (7) of Table   1 after excluding one of the BRICs at a time. The results are hardly affected when excluding Russia, and only modestly when excluding Brazil or India. In contrast, several effects prove to be weaker when excluding China, which is not surprising considering that China has caught up most quickly with advanced source countries. All the same, the interaction terms without
China still point to significant complementarities (except for IM x AC).
Second, we exclude Japan, Sweden or the United States to check whether the results on the import-and FDI-related transmission channels are driven mainly by technologically leading source countries in terms of company spending on R&D. Concerning the interaction terms, the previous evidence on complementarities is unaffected when excluding Sweden. In contrast, two interactions (IM x AC and FI x DI) appear to be largely driven by import and FDI relations with the United States.
9 Detailed results on robustness tests are presented in Appendix D.
Third, we modify the length of the lags used for our explanatory variables from three years to either two or four years. Shorter lags have minor effects on our results. Among the interaction terms, just one loses its significance (IM x AC). When re-running the specification with FDIrelated interactions in column (7) of Table 1 with longer lags, some of our standard explanatory variables are no longer statistically significant. Importantly, however, the interactions with AC still suggest that both the import and the FDI channel have stronger effects on the dependent TFP variable when BRICs have better absorptive capacity.
Conclusion
We assess the role of capital goods imports and FDI inflows as transmission channels through which the BRICs (Brazil, Russia, India and China) could catch up with advanced source countries in terms of total factor productivity (TFP). First, we find a striking difference between these channels. While higher capital goods imports are associated with higher relative TPF growth in the BRICs, FDI inflows per se appear to widen the TFP gap between the BRICs and the advanced source countries. Second, the impact of both imports and FDI inflows depends on the BRICs' absorptive capacity. In particular, better absorptive capacity renders it less likely that FDI inflows exert a negative impact on TFP convergence. Third, the impact of both capital goods imports and FDI inflows on TFP convergence rates is also reinforced through complementarities with domestic investment. Finally, our major findings on import-and FDI-related transmission channels and the complementarities with local absorptive capacity and domestic investment prove to be fairly robust to the exclusion of particular source or recipient countries and modified lags. Table D2 : Effect of FDI inflows and capital goods imports (FI and IM, both in log intensity form) on the growth rate of total factor productivity (TFP in log relative form) with time and dyad fixed-effects and 3-year time lags, source countries with highest R&D spending excluded (specification as in columns 6 and 7 of Table D3 : Effect of FDI inflows and capital goods imports (FI and IM, both in log intensity form) on the growth rate of total factor productivity (TFP in log relative form) with time and dyad fixed-effects, different time lags (specification as in columns 6 and 7 of 
